Novel Seahorse assay of isolated renal tubules uncovers doxorubicin-induced mitochondrial dysfunction
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Introduction. Doxorubicin is a widely used anticancer drug with well-known cardiotoxicity, but the chronic effects on renal tubules remain unclear. Mitochondrial dysfunction underlies drug-induced nephrotoxicity; however, Seahorse assays remain largely restricted to cell lines, with no established protocol for freshly isolated renal tubules.
Aims. We aimed to establish a Seahorse assay for freshly isolated renal tubules and evaluate the impact of doxorubicin on tubular mitochondrial respiration.
Methods. Eleven-week-old male C57BL/6J mice received intraperitoneal doxorubicin (8.0 mg/kg) or vehicle once weekly for four weeks. One week after the final dose, the kidneys were harvested, minced, and digested with collagenase IV. After one minute of sedimentation, supernatants were filtered, washed, and resuspended in Seahorse XF DMEM assay medium. Tubules were seeded onto Cell-Tak-precoated XF96 plates, equilibrated for 1 hour, and assayed with medium containing glucose, pyruvate, and glutamine. Oxygen consumption rates (OCR) were measured following sequential injections of oligomycin, FCCP, and a Rotenone/Antimycin A mixture, with values normalized to protein content.
Results. Mice treated with doxorubicin showed significant weight loss but survived for five weeks. Isolated tubules from controls demonstrated robust OCR increases by FCCP, whereas tubules from doxorubicin-treated mice exhibited reduced maximal OCR, indicating impaired mitochondrial respiratory capacity.
Discussion. We established a Seahorse assay of freshly isolated renal tubules and demonstrated that chronic doxorubicin exposure impairs tubular mitochondrial function, providing a physiologically relevant ex vivo system for evaluating drug-induced kidney injury.
